IMPOXOMOIQXH AITOAYTHPIQN EEETAXEQN I’ TAEHX HMEPHXIOY I'ENIKOY
AYKEIOY

XABBATO 26 AIIPIAIOY 2025
EEETAZOMENO MAOHMA: XHMEIA ITPOXANATOAIXMOY

OEMA A
Noa emAélete T c@oTN andvinon o€ Kabepio and T1g EMOUEVEC EPOTNOELC.

A.1. H déopevon tov O 2 (g) oto aipa yivetor pe ™ Ponbera tng arpocoatpivne (Hb) xat
cOpeova pe tnv antiovotevuévn e&icoon:

Hb(aq) + O 2 (g)&<—> HbO, (aq), AH<O0

Av gival yvootd 011 10 O 2 petodvetal pe 1o VYOS, TOLEC And TIG TPOTAGELS TOV AkKoAovOovv
elvar cwotég;

I. H oévyévewon tov aipoatog gvvoeitar pe tnv avénomn g Beppokpaciog Tov GOUATOC
(mtupetdg).

II. H ouvyévmwon tov aipatog petdvetar pe tnv avénon tng Oeppoxpacioag T0v COUATOG
(mupetde).

III. H o&vyévwon tov aipotog evvoeital oe peydio v yn.
IV. H o&vyovoon tov aipotoc HELOVETAL GE HEYAAX DYT).
a) I xat 111
b) I kot IV
¢) Il kot II1
d) IT xo IV

A.2. g doyeio otabepov dykov eltcdyovtal X mol SO 2 (g) xar x mol O 2 (g), vrd otabepn
Oepuokpacia, omdte amokabictatal n 1coppomia:

2S02(g) + 02 (g)€~> 2S03 (g)

Metd v anoxoatdotaon NG teopponiag ot mocodtntec Tov SO 2 kat tov O 2 Bpédnkav ioeg
pe a mol xat f mol, avtictorya. ZOpeova HLe To TOPATAVEO 0EO0UEVA, TOLO ATO TIG TPOTAGELG
oV aKoAovBovv gival cmoTN;

a) H anddoon tng avtidpaong eivatl ion pe (x —a) / x .
b) I'ta 11¢ mocoTNTEG @0 KAt B, toyxvel: a > B.
¢) H mocdétnta tov SO 3 otn ynuikny tcopponia Ba eivar ion pe (x + a) mol.

d) Katd tn dtdpketa tng avtidpacng n nieon avEdvetal cvuveymg.



A.3. Xg 000 opota doyeia erodyovtal ot idieg mocdtNnteg H 2 (g) xatr mepicoerag C(s) o€
AETTOKOKKN HOPOT, OTOTE AmoKUBIoTATAL KOl OTIC dVO TEPLATMGELS 1] LGOPPOTia:
C(s) +2H 2 (g)€<~> CH4 (g)

Y1 pia wepintowon n oopponio anokabictatar oe Beppokpacio 800 K kot otnv AAAn og
Beppoxpacio 900 K. H petaPfoin tng cvykévipwon tov CHs (g) pe v mdpodo tov xpovov
oto 000 melpdpato epeavifeTal 6To TAPAKATO YPAGM L.

{ 800 K

[CHa)

900/K

o ta dVv0 avtd mTelpdpata, Tolto and TIG TPOTACELS TOV AKOAOVOOVV €ival 11 COOTN;

a) H nmpooOnxn emmAéov mocdtntag C(s) ota 000 doxeio Oa €xel o¢ amotéAecpa To
oxMNUOTIoHO peyaAivtepng mosotntog CHa (g).

b) H avtidpacn mpog ta de&id eivar eEnbBepun.
¢) Xtovg 900 K n 1coppomia eX1TVYXAVETAL GE LEYAAVTEPO YPOVIKO SLAGTNUA.

d) Xtovg 800 K 1 apyikn tayvtnta oynpatiopov tov CHs (g) peyaidtepn

A4. EpvOpd xOvttapa BvOilovtal e vTEPTOVIKO dLAAV O GE GYECT LE TO EVOOKVTTAPLKO VYPO.
Tt and ta mapakdto 6o couPet;

A) Ta xVtTOpo cvpplKVOVOVTOL, KOOMG Ta gloepyoOueva poplo vepod oT1o KOTTOPO €ival
Ayotepa and ta eEEPYOUEVA

B) Ta x¥Ottapo cvppikvovovtal, kabdg to eEepydoueva popio vepold 6To KVLTTOPO givatl
Ayotepa and To gloepyopeEva

I') Toa xdtTtapa Soykdvovtol, Kabdg to eiwoepyoueva poéplo vepovy GTO KVTTAPO €ival
Ayotepa and ta eEEPYONEV

A) Ta epvBpd arpocpaipia veictaviatl altpdAVON

AS. TTowo pmopet va €lvatl 1 ATOTEAEGUATIKT CUYKPOVON

D00 @DOoO a3

aupkponan (1) atykpovan (2)  olykpoucn (3)

A) H ovykpovon (1)



B) H cVykpovon (2)
I') H cvykpovon (3)
A) Kaopio and ti¢ mapoandve yroti kopio dev gaivetal va d100€tel T0 c0GTO TPOGAVATOAOUO

Movaoeg 5x5

OEMA B

B1. H avtidpaon: 2Ce ** (aq) + Ti + (aq) — 2Ce 3" + Ti 3* (aq) Sre&dyetar pe
CUUUETOYN KOATOAVTN Kol pe unyavicpd 3 otadiov and ta omoio to 1 0 kat to 3 o givat
Ta €ENG:

214810 1: Ce ** + Mn 2* — Ce *" + Mn 3"

214810 3: Mn ** + Ti ¥ — Ti 3" + Mn 2

o) [Tota 1 ynuikn e&icwon tov 2 ov ctadiov;

Movaoeg 2
B) IMoia eival Ta evdldpueca tng aviidopaong;
v) Ilotog gival o kaTOAVTNG;

Movaoeg 2
Agv amo1TOVVTOL ALTIOAOYNGELG.

Movaoeg 3

B2. To HCN egivor éva dypopo aépro eEaipetikd To&IKO HE YOPOAKTINPLOTIKN OCUN
mkpoapvydsarlov. To HCN eivatl éva acBevég o0 pe pK a = 9 oe Beppoxpacia 25 °C.

i. No aitioAoynoete mpog mora Kotevhvvon ival HETATOTIGUEVT I YNULKN LGoppoTmia:
CN “(aq) + CH3 COOH(aq) € > HCN(aq) + CH3 COO " (aq)
Movaéaoéa 1

ii. AraBétovpe vdatikd drarlvpa tov dAatog NH 4 CN. Na atttoloynoete av to dtdAvpa gival
6&wo, Pacikd 1 ovdétepo.

Movéoa 1

iii. Otav yepilopacte voatikd dtodvpato Kvaviovyov ardtov (T. . dtdivpa KCN), ntpénet
va eipoocte 1010itepa TPOGEKTIKOL Kol va @povTi{ovpe Ta S1aAVUATE TOVG VA €1VOl OAKOALKAE.
ITotog kivdvvog vrmapyetr av mpocBécovpe o&v(n. x. H2 SO 4 ) oe éva ddivpa Kvaviovyov
dAatog;

Movaoeg 2
Aivovtal ot 6tabepéc tovtiopov og Bepuokpacia 25 °C:

K a (CH;COOH) =105, Kb (NH3) =10 kot K w =10 -4



B3. ¢ katdAAinio dtarvtn 10 CH 3 COOH dpnepiletarl pepikd cHpoovo pHe TNV 100ppomia
(1):

2CH 3 COOH = (CH ; COOH) 1 (1)

o) Xtn otpuepn popon, ta 0vo uoépta tov CH3COOH cvvoéovtatl petald tovg pe V0 deGHOVG
vopoydvov. Na oyedidoete tovg decHOVG VOpoyOVoL avapecsa oe dvo popta CH3COOH
enpavifovtag Ta dtopa avapeco oto omoia epeavifovral ot decpoi vopoydvov.

Movaoeg 2

B) 2,4 g CH 3 COOH odtwaidovtal otov 1010 dtaAvtn oynuatifovrag otdAvpa 100 mL kot
anokaBictatal n toopponia (1). To drdrivpa tng 1copponiag mtapovoldlel OGU®TIKN Tieon
IT= 7,38 atm otovg 27 ° C. Na vroloyiotei 1o mocoostd tov CH 3 COOH mov dipepiotnke
KaBog kot n otabepd K ¢ tng toopponiag (1).

Movaoeg 3

v) IIéca emmhéov mL dradlvtn mpénel va tpootefovVv 6T0o dLAAV LA TG LIGOPPOTIAG DGTE GTO
véo d1dlvpo To T0606Td Stpuepiopnod va yivetl ico pe 40%; R = 0,082 L-atm-(mol-K) !

Movaoeg 2

B4. I) Ze éva dtopo vopoyovov 1o MmAektpovio Ppicketar oteyepuévo otnv Evepyeiakn
oTalun pe n=x kol amodleyeipetol mpog TNV evepyetakn otdOun pe n=x/2. Tavtdypova
eknéumel eToOvVio evépyeloc E goroviov =3/4‘|E 1 | Na Bpebel n tun x tov kHplov
KBavtikov aptfpov.

Movaoeg 4

IT) No Bpebei to axpifég mocd evépyetag mov mpémel va peta@épel pio aktivoPfoAiia
ocvyvotntag f ®ote va mpokaAiécsel Tov 1OVIIGHO 8 g atopmv vopoyovov (H) 6tav avtd
Bpiokovtal e BepeAidon katdoToon.

Movaoeg 3
Aivovtal n evépyeta TG TPOTNG evepyetakng otédung E 1 = -2,18-10 "'¥ J, o ap1Opudc tov
Avogadro N o = 6,02:10 23 ka1 n atoptkn péla tov vdpoyovov
Ar H =1
OEMA T

I'l. Alvovtol o1 mapokaTOV YNMUIKEG LETATPOTEG :

+H, N +SOC1, . +A .
A — B > | > E
i Fehling

+KMnO,, +H,S0, . ]
A > EKAvon aepiov

A) Av yvopilete o1l n A eivar povocBeving, va YPAYETE TOLG CLVTAKTIKOVG TUTOVG TMOV
opyavikov evoocenv A eog E

Movaoeg 10



B) Na ypayete tnv ynUIKN LETATPOTN

A —EMDO 5 sdvor ot
KA €
SHL.SO, £ on aepiov

Movaoeg 2

I') I'a to akdAovBa Levyn opyovIKOV EVOGEDV VO TPOTEIVETE £€VA KATAAANAO AVTIOPAGTNPLO
KOl TIG KATAAANAEG cLVONKES Yo va dtakpivovpe tnv pio and tnv GAA.

i. CH,CH,CH =CH, xou CH,CH,C=CH
ii. CH,CH(OH)CH, ko CH,COCH,
iii. CH, = CHCH,COOH xou CH,CH,CH,COOH

Movaoeg 3

Eivalr amapaitntn n ypaen tov ynukov e£lo®cemv, KaBdc Kol 1 ETGHUOAVOT TOV 0pOTOV
OTOTEAEGLATOG LEG® TOV OMOI0OV EMTLYYAVETAL 1| OLAKPLOT.

I'2. X¢ xAherot6 doyeio 6ykov 25 L xat otovg 227 °C eisdyovtar 4 mol A kat 2 mol B,
ondte amokabioctatal n tooppornia: 2A(g) + B(g) €2 2I'(g).
To aépro peiypa tcopponioc ackel mieon §,2 atm.
1. Na vroAoyiotel n Tipunq tng K ¢ otovg 227 °C.
Movaoeg 3

2. Aratnpovtag otabepn tn Bepuokpacia, avEdvovue tov 6yko tov doyeiov og 50 L xat
tavtoypova etcdyovpe 1 mol B. Na vmoloyictel m teMkn migom oto doyxeio, OtOV
antokatoctobel véa 1coppomia.

Movaoeg 3
I'3. 0,3 mol A(g) xat 0,3mol B(g) avtidpovv coppova pe tnv ynuikn e&icoon:
A(g) + B(g)€~>T(g) + A(g) [avtidpaon 1]

Meta tnv anokatdotacn tng X.I. kat otnv mtpoomdbeta pog va peta@épovpe o dAho doyeio
novo B(g) , elxope anwrieia 99% . Tehkd n tocdtnta B(g) mov petapépdnke avapiydnke pe
5%10 “* mol Z(s) omdte éyive | povodpoun avtidpaon:

2B(g) tZ(s) 2 E(g) [avtidpaon II]

Metd to 1éh0oc Tng aviidopaong II, oto doxeio vanpye poé6vo mocodtnta and 1o E(y) Na
vroloyicete tnv Ke g (1).

Movaoeg 4

OEMA A
Aivovtal ta voatikd dtaAvpato ctovg 25 o C:

Atdivpa Y1



CH3COOH pe Ka =107 .

Atdlopa Y2

CH2(OH)COOH (vépo&vaifavikd o0&V | yAvkorikd 0&D) pe Ka = 1074 .
a. ['ta va mpocdiopicovpe katd tpocséyyion to pH tov Y1

XPNOLHOTOLOVE dVOo deikteg. To umAé tng Bvpoing (pH < 1,2 kékxivo kot pH > 2,8 xitpivo)
Kol 10 moptokaii tov pebBviiov (pH < 3,2 xoxkivo xoar pH > 4,4 xitpivo). Aegiypo t0V
drodvpatoc Y1 pe wpooOnkn tov deiktn punAé tng Bvpoing €ywve kitpivo, eved GAAO deilypa
Tov dradvpatog Y1, pe tpooHBnkn tov d€ikTn TOPTOKAAL TOV

pnebviiov €yive kdkKKIvoO.
i) e mowa meproyn xvpaivetar to pH tov Y1;
Movaoeg 2

ii) Na vmoloyiotel 1o pH tov Y1 av n ovykévipmwon tov eivar 0,1 M, kdvovtag Tovg
KATAAANAOVE VTOAOYLIGULOVG.

Movaoeg 2

iii) Me v BonBeta ¢ poprakng doung tov dvo o&éwv va eEnynoete yiati n otabepa Ka
TOV YAVKOALKOU 0&€0g eival peyarvtepn and tnv Ka tov atbavikov o&éog.

Movadoa 1

B. To yhAvkoAlkd o0 (CH2(OH)COOH), givar éva acBevég povompwtikd oy (HA), mov
XPNOLULOTTOLEITAL LE TNV HOPPN VOATIKOV OLAADHATOG STV deppotoroyio yia Tnv Oepaneia

™G aKuUmng.

i) H dtaAvtdtnTa 100 YAVKOALKOV 0&E€0G G6TO vEPO gival moOAD peydAn. Iog eEnyeital avto
pe v fonbeta TOV SLAUOPLOKDOV SVVAUEDV;

Movaoeg 2

Ye éva 1ét0o10 dtaAlvpa Béhovpe va Tpocdtopicovpe TNV %wW/V e TNV TAPOKATO TELPOAUOTIKT
nébodo: AraBétovpue 50 mL voatikov drtaddpatog Y2 kat 1o apatd@vovue o teAkd 6yko 1L.
Amd to apatopévo dtdhvpa oykopetpovpe 10 mL pe mtpdtvmo voatikod dtdAvpa 0,2 M NaOH,
napovcio tov deiktn @aivoroeBaieivn. O deiktng aiAidlel ypopo cto onueio mov €yovv
npootelel 12 mL tov mpodtvmov StaAivpatog 0,2 M NaOH (1o omoio Bswpodue kot og
16000vapo onueio).

ii) Na Bpefei n %w/v tov drardpatog Y2. Mr yAvkoAtkod o&éog = 76.
Movaoeg 3

iii) Noa Ppeite oe morwa Tiu pH 10V OyKOUETPOVHEVOL SLAAVUATOG 1| CLYKEVTIP®GN TOL A-
etvar 100 popég peyardtepn and tnv cvykévipmon tov HA mov vmdpyetl ekeivn tnv oTtiyun
0TO dldAvV Q.

Movaoeg 3

A2. To g¢pvBpd 0V pebBviriov gival éva acbevég povorpwtikd o0&V pe otabepd tovriopov Ka
=10 ° kot ypnoponmoteitar og deixtng. To ypdpo e popenc HA eivar kékkivo kat tng
popoeng A - givat kitpivo.



A) Na vmoAroyicete 11 Tinég T0V pH 0711 omoiec 0 deiktng aAlAdlel ypopa.
Movaoeg 2

B) Na npoPréyete 10 ypopa mov Ba mapovv 100mL srardvpatog HCI 0,1M av npooctefovv
o€ OVTA AlyEG OTAYOVEG TOV OEIKTY|.

Movaoeg 2
I') & Moo and T TAPAKAT® £EOVOETEPMDOELS
i) HCl + NaOH-->
ii) CH 3 COOH + NaOH -->
iii) HC1+ NH 3 -->
Bo emiAéyate o¢ deiktn epvOpo Tov pebBviiov kat yia moro AdYO;
Movaoeg 2

Aivovtatr ot K, CH3 COOH =10, Kb NH ; =10 > ka1 611 6Aec o1 dradikaciec yivovtal os
otabepn 6=25 o C.

A) AtdAivpa (A) 2 acBevov Baceov B 0,1M kot B” 0,1M éyer pH=13. H Kb tn¢ B €ivat 0,2.

Zntovvrotl:
a. H Kb tn¢g B".

Movaoeg 3
B. O BaBuog tovtiopot kabe Bdong oto A.

Movaoeg 2
v. [Totd and t1g dvo0 Phoelg eivatl toyvpodTEPN KOl YioTi;

Movéoa 1

KAAH EINITYXIA



